related to signaling between the endometrium and the blastocyst (3). Vogiagis et al. (4) 
times: follicular (menstrual day n-22 to day n-17), periovulatory (menstrual day n-16 to day n-11), and RESULTS luteal phases (menstrual day n-10 to day n-5). The endometrial biopsies were obtained from the uterine A total of 41 infertile women and 35 fertile women fundus using a disposable endometrial curettage (Zinwere enrolled in this study. Ages of both groups were nanti Co., Chatsworth, CA). All specimens were comparable (Table I) . Positive immunostaining for LIF washed with phosphate-buffererd saline (PBS) and was observed in all the specimens between different stored in 30% sucrose solution (Sigma Co., St. Louis, endometrial locations and phases. In the follicular MO) at 4ЊC. The glass slide were rinsed with coating phases, endometrial LIF expressions of different endobuffer (1% CrK 2 (SO 4 ) 2 , 0.1% gelatin, J.T. Baker), metrial locations between fertile and infertile women which contain RNase free diethyl pyrocarbonate were nonsignificantly different. In the periovulatory and luteal phase, the LIF expression of fertile women (DEPC, Sigma Co., St. Louis, MO). The specimens was significantly higher than that of infertile women were mounted in an embedding medium (OCT com- (Table I ). pound; Miles Inc, Elkhart, IN) and sectioned at 6 m.
In the fertile women, the LIF immunostainings of Then the sections were placed on glass slides and endometrial luminal and glandular epithelium were stored at Ϫ70ЊC.
relatively low in the follicular phase, moderate in the The frozen specimen was warmed at 45ЊC and periovulatory phase, and strongest in the luteal phase. washed in 0.1 M PBS. The specimen was put in 0.02
In contrast, in the infertile women, the LIF immuno-N HCl and rinsed in the 0.1% (vol/vol) Triton-X 100/ stainings of luminal and glandular epithelium were 0.1 M PBS pH 7.4. Then the specimens were divided expressed in a noncyclic pattern (Table I) . Stromal into three groups: controlled group 1 (DEPC water), cells of all patients were expressed in a noncyclical controlled group 2 (␤-actin 600 pg/ml, Sigma Co., St.
pattern. In the follicular phase, the LIF expressions in Louis, MO), and experiment group ( 35 S-UTP-labeled different locations were not dfferent in all patients. In PBS hLIF 600 pg/ml). The LIF pBluscript cDNA was the periovulatory and luteal phases of all patients, the prepared according to Hsu and Heath (7) . A control LIF expression was highest in the luminal epithelium, specimen was included as a positive control. The specimens of experiment group were washed with 0.1 M PBS and rinsed with 0.1% Triton-X100/0.1 M PBS (pH 7.4) and added with 0.01 U proteinase K/1 M PBS 
SAS statistic package with t-test. A P-value of Ͻ0.05
g Highest LIF score in the luminal epithelium, moderate in the glandular epithelium, and lowest in the stroma.
was considered statistically significant. moderate in the glandular epithelium, and lowest in luteal phase but is not present in the endometrium during the follicular phase. In contrast, in this series, the stroma (Table I) .
During the luteal phase, the LIF expressions of the the LIF protein was present throughout the entire menstrual cycle in luminal epithelium, glandular epithepatients with high or low progesterone level were nonsignificant. The values of the high and low progesterlium, and stroma. Kojima et al. (9) demonstrated that LIF mRNA expression in endometrial glandular epione were 14.3 Ϯ 2.8 and 6.7 Ϯ 1.9, respectively. The LIF scores in both groups were nonsignificant (2.0 Ϯ thelium was greater than that in stromal cells. We observed the higher LIF expression in the luminal and 0.7 vs. 1.9 Ϯ 0.5).
glandular epithelium than that of stroma. The noncyclic LIF expression of stroma during different menstrual phases was comparable with the previous DISCUSSION report (9) . In this series, LIF expressions in the follicular phase Leukemia inhibitory factor LIF, a pleiotropic cytokine, is essential for blastocyst implantation (1, 2) . The between both groups were comparable. In periovulatory and luteal phases, the LIF expressions of fertile expression of endometrial LIF mRNA and protein has been described (3, 5) . The transcript of endometrial LIF women were statistically higher than those of infertile women. We also observed the maximal LIF level in is highest around the time of implantation (4). The LIF staining appeared stronger in the mid-and late the mid-luteal phase, which coincided with the time of human implantation. The cyclical changes of LIF luteal phase than immediately after ovulation (8) . The amount of LIF RNA was low in the follicular phase in the fertile women suggest a autocrine-paracrine role of LIF in endometrial epithelium. The LIF is but increased by approximately six times in the midto late luteal phase (3) . Glandular epithelial cells of essential for providing an ideal environment for embryo implantation. the mid-luteal phase secreted significantly more LIF than at other menstrual stages (9) .
In conclusion, endometrial LIF expression is related to human fertility. Endometrial LIF expression was Charnock-Jones et al. (3) 
